said that the recurrence rate for operations for inguinal hernia was too high, and could only be diminished by careful attention to detail. There was no such thing as the operation for inguinal hernia. The type of operation should be adjusted to the individual case. Catgut should not be used for suturing as it was too quickly absorbed. Silk and cotton were satisfactory and recently he had been using blue linear polyethylene with encouraging results. Fat and other extraneous tissue should be removed from the cord to reduce its bulk as it passed through the internal ring. The transversalis fascia should be sutured and the conjoint tendon approximated to Poupart's ligament after all areolar tissue has been carefully cleaned away from both structures. He only used Cooper's ligament if Poupart's ligament was frayed or otherwise unsuitable. Halsted's relaxant incision in the rectus sheath was very valuable. The results of operation for inguinal hernia in fat people were bad and in these cases he used tantalum.
(The talk was illustrated by lantern slides giving operative details.) Mr Rodney Maingot (London) spoke first of the way he dealt with sliding hernias. The hernial sac with its contained bowel was exposed and freed. Redundant sac was cut away and the opening closed by a purse-string suture. The closed sac and contained bowel were then reduced together through the internal inguinal ring, which was carefully reconstructed around the cord. The transversalis fascia was sutured to the shelving edge of Poupart's ligament, and the posterior wall of the inguinal canal fortified by a lattice-type repair with floss silk. In a personal series of 64 sliding hernias, 40 on the right and 24 on the left, Mr Maingot had had no recurrences.
Incisional hernias which were capable of repair by simple anatomical reconstruction presented no 61 problem. For incisional hernias with a large gap he recommended his 'keel' operation. The stretched overlying skin and scar tissue were widely excised, and the flaps dissected well back to expose healthy abdominal wall. Care was taken not to open the peritoneum, and the whole procedure was extraperitoneal. The fibro-aponeurotic margins of the hernia were defined, cleared of fatty tissue, and approximated by interrupted sutures of floss silk. The approximated edge was then inverted with a continuous suture. Occasionally, relaxation incisions might be required in the aponeurosis, especially with large epigastric hernias. Out of 81 cases in which he had performed this operation, there were 6 recurrences, 4 of which were small and readily corrected by a further minor procedure. Another was reoperated on by a further 'keel' procedure, and the patient was free of recurrence three years after the second operation.
Mr W J Lytle (Sheffield) Anatomy and Function in Hernia Repair
The Internal Inguinal Ring The internal or deep inguinal ring is a U-shaped fascial structure with attachments to the transversus abdominis muscle which give it mobility and protect the opening against the onset of a hernia. The ring in its natural shape can only be seen if the pelvic bones are present. The bony framework of the pelvis holds the abdominal muscles and transversalis fascia in place and if the pelvic bones are missing the ring falls away and disappears from view. The internal ring has received little recognition from anatomists because they have not realized that it can only be seen in anatomical specimens when the bones of the pelvis are present. Surgeons who are not aware that the ring must be exposed and secured before the sac is tied off have also failed to find it at operations. The peritoneum has been removed to expose the transversalis fascia. The spermatic cord held in artery forceps in seen disappearing through the right internal ring. The U-shaped ring composed of thickened transversalis fascia has two pillars which are attached above to the transversus abdominis muscle. The attachments of the pillars are important. The medial or inner and stronger pillar is attached to the aponeurosis of the transversus muscle and then passes round to join the arcuate line. The lateral or outer and weaker pillar is attached to the muscular as well as the aponeurotic fibres of the transversus muscle. The muscle fibres of the transversus abdominis lie obliquely in the lower part of the abdominal wall and when this muscle contracts vigorously (Lytle 1945 ) the ring which is attached to it is pulled upwards and laterally to close around the spermatic cord. This active closure mechanism of the ring can be seen at hernia operations performed under local anesthesia.
(A film to demonstrate this was presented.)
The movement of the internal ring is explained as follows: When there is any attempt at protrusion of the abdominal contents through the ring, as in acts of coughing or straining, the pillars of the ring are at once pulled upon and this pull is transmitted to the fibres of the transversus abdominis muscle. The transversus muscle contracts with the other muscles of the anterior abdominal wall during coughing or straining. If, during contraction, tension is applied to the transversus muscle by the pillars of the ring, the contraction is greatly increased and the ring is pulled upwards and outwards around the emerging spermatic cord. This action is an example of ar tneiemratu nesrniat vrizce the stretch reflex of Liddell and Sherrington who showed that when a muscle is caused to contract a stretch applied to it enhances its contraction to a considerable degree.
Repairfor Oblique Inguinal Hernia
In oblique hernia the internal ring becomes enlarged as the hernia increases in size. As the ring possesses this remarkable closure mechanism it must be reduced to normal size to enable it to act efficiently.
The chief difficulty is to find the internal ring at operations, for if the routine method of removing the sac is followed, the ring with the stump of the sac retracts back into the abdomen and disappears from view. When the hernial sac has been dissected free from the cord, the ring can, however, be brought into full view by pressing it forward with the index finger which has been passed through the neck of the opened sac. The ring edge is then easily secured in artery forceps and its medial and lateral pillars are separated from the neck of the sac and from the spermatic cord. To expose, secure and separate the ring margins in this way, is the most important step in the operation. The sac is then tied and removed and the edges of the ring are stitched together, starting medially and working laterally until the ring fits-snugly around the cord. This operation was originally described by Marcy (1892).
The outer or lateral pillar of the ring is often found to be weak and the repair should then be modified. In such cases the mobility of the ring hasto besacrificedandthe medial or inner pillar is sutured to the inguinal ligament or to the upper margin of the deep femoral arch, a description of which is given below.
Repairfor Direct Inguinal Hernia
The simplest and probably the most successful method of repair in direct hernia is suture of the cut edge of the aponeurosis of the transversus muscle to the edge of the inguinal ligament.
There are some details of the anatomy of the posterior wall of the inguinal canal which merit attention, for this wall is not usually closely examined at operations for oblique hernia, while in direct hernia when the posterior wall is in full view the anatomy is defective. There is a general impression that the posterior wall of the inguinal canal is composed of transversalis fascia only, when in fact there is an important supporting layer in front of it. In the lower half of the wall lies a strong band of transverse fibres which stretches across and gives support to the transversalis fascia behind it. This ligament, the deep femoral arch, is attached below to the inguinal ligament but is not readily seen until the lower leaf of the cut cremaster is retracted downwards and the areolar tissue on the surface of the arch is wiped off. -The deep femoral arch is usually about 1 cm in breadth and from its upper edge emerge the cremaster vessels and the genital branch of the genito-femoral nerve. These vessels should be recognized for they arise from the inferior or deep epigastric vessels and may bleed if roughly handled. It is advisable to tie and remove the cremaster vessels together with the lower leaf of the cremaster muscle to give a clear field in the repair of direct inguinal hernia. The upper margin of the deep femoral arch lies just below the internal ring and when the lateral pillar of the ring is weak the strong medial pillar can be usefully stitched to the deep femoral arch in repair of an oblique hernia. In direct hernia the arch, often of poor quality, is of little value in repair. I would make a plea to discard the name 'conjoint tendon' and refer separately to the internal oblique muscle and to the aponeurosis of the transversus abdominis muscle. The expression 'conjoint tendon' with such variable meaning, has been responsible for much confusion in the surgery of hernia.
Femoral Hernia: Anatomy and Repair I hold unorthodox views (Lytle 1957) on the anatomy of the femoral canal.
We would all agree that the femoral canal is a funnel-shaped cavity about 15 cm long. At the upper end is the femoral or crural ring which lies at the level of the ilio-pectineal line. The lower end of the canal ends blindly at the level of the inguinal ligament (Fig 2) .
When a femoral hernia is present this blind lower end of the canal is breached and a new opening comes into existence. This new opening is the essential defect in femoral hernia for unless it is present a femoral hernia does not exist. If this lower opening is important it should surely have a name and I have named it 'the femoral hernial orifice'. In femoral hernia there are therefore two separate openings, the femoral ring above, and the femoral hernial orifice below, and these openings are widely different.
The femoral hernial orifice lies at the lower end of the femoral canal at the level of the inguinal ligament and lies half an inch below the ileopectineal line. The orifice is round, usually much smaller than the femoral ring and has a strong fibrous edge with no bony relations. The femoral hernial orifice is the opening which presents when one is operating on a femoral hernia from below and is also the ring round the neck of the sac and the ring which causes strangulation. Finally, the femoral hernial orifice is the opening which has Gimbernat's ligament as its inner boundary.
We have always been taught that Gimbernat's ligament lies at the upper end of the femoral canal, yet in practice we infer that the ligament lies at the lower end when we incise it at this point to relieve a strangulated hernia. The confusion arises because it has not been realised that Gimbernat's ligament is composed of two parts, the tendinous and the fascial (Fig 2) . The tendinous part is derived from the inguinal ligament, with a straight inner edge which we see when operating on inguinal hernia. The deeper or fascial part derived from the fascia lata lies hidden behind the inguinal canal. This deep part is attached in the main to the ilio-pectineal line but its curved outer edge is slung to the pectineal fascia half an inch below this line where it forms the inner boundary of the lower opening, the femoral hernial orifice.
The usual repair for femoral hernia is to close the femoral ring which normally lies open, by such well-recognized operations as Lotheissen's, Cheatle's, Henry's or McEvedy's, but if we believe that Gimbernat's ligament lies at and reinforces the lower opening, it would seem preferable to close the femoral hernial orifice instead by a purse-string suture.
Principles ofHernia Repair
There are four principles or aims which I suggest should be followed in hernia repair: (I) The operation should aim to restore the inguinal or femoral canal to normal. This is achieved in inguinal hernia by repair of the internal ring or by suture of the cut edge of the transversus aponeurosis to the inguinal ligament and in femoral hernia by closing the femoral hernial orifice.
Cooper's ligament repair or Lotheissen's operation distorts the posterior wall of the 969' 51 970 Proceedings ofthe Royal Society ofMedicine 52 inguinal canal. The plane of the posterior wall of the inguinal canal is downwards to the back of the inguinal ligament and to the most medial end of the ilio-pectineal line. In the interval or space between the attachment of the transversus aponeurosis to the inner end of the ilio-pectineal line and the femoral vein, the posterior wall passes down to the back of the inguinal ligament and then turns back to its attachment to the iliopectineal line. To stitch the cut edge of the transversus aponeurosis directly to Cooper's ligament drags the posterior wall backwards out of its normal alignment and brings the suture line under marked tension.
(2) White fibrous tissue or tendon should be joined to similar tissue for this gives the strongest repair. Koontz (1926) has shown that cut muscle does unite to fascia but as the amount of fibrous tissue inmuscle is limited, union is correspondingly weaker.
(3) Only cut or raw edges should be joined together for these give the maximum release of fibroblasts. The inguinal ligament is not a cut edge but when the cremaster muscle is removed the white fibres which join it to the inguinal ligament are severed and a raw edge results.
(4) Muscle, fat and areolar tissue must not intervene at the line of union. When the cut edge of the transversus aponeurosis is stitched to the inguinal ligament care should be taken that the muscle fibres of the internal oblique do not intervene and that extraperitoneal fat does not get in the way. Koontz (1926) has shown that areolar tissue is a barrier to fibrous union. Prior to suture the shining fibres of the inguinal ligament or the deep femoral arch should be exposed by wiping away the areolar tissue on their surfaces.
Mr R E Isaac (Aberystwyth) stressed the importance of the variations in the attachment of the conjoint tendon to the ilio-pectineal line. In large hernias, the ilio-pectineal line could easily be palpated in the recumbent patient through the external ring and the degree of attachment of the conjoint tendon ascertained. If this attachment is absent or deficient, the conjoint tendon must be sutured down to Cooper's ligament with the aid of a relaxant incision. In 1936 Kramer suggested that there might be a condition of partial hypoparathyroidism with mild symptoms and a normal plasma calcium. Previous estimates of the incidence of hypoparathyroidism following thyroidectomy have varied between 05% and 4%, and are probably inaccurate because the definition of hypoparathyroidism has been vague. Tetany is not synonymous with hypoparathyroidism nor is the plasma calcium a reliable indication of parathyroid function. A satisfactory definition of hypoparathyroidism, in keeping with the known experimental facts (Patt & Luckhardt 1942) , is that the condition is present if the parathyroid glands are unable to maintain the plasma calcium when efforts are made to reduce it artificially.
The total population in the survey consisted of two parts: My own patients (the Cardiff group numbering 46) and those in a defined area in the Vale of Glamorgan, making a total of 80 patients. All these thyroidectomy patients were visited and a specimen of their blood obtained. For practical reasons it was not possible to follow up the patients in the Vale of Glamorgan, and the figure for the incidence of partial hypoparathyroidism is drawn from the Cardiff group only. Blood was also obtained from 82 normal persons selected by a random process from the population of the Rhondda Fach in Glamorgan. Fig 1 shows the frequency distribution of the plasma calcium values of these two groups. The mean values differ significantly, but more important is the difference in the distribution of the values. Only 10 % ofthe control group had plasmacalcium values of less than 9 3 mg/100 ml, whereas 34% of the thyroidectomy group had a value less than 9 3 mg/100 ml. Table 1 shows the symptoms complained of by the thyroidectomy subjects when they were inter-
